. Acute ethanol intake can inhibit metabolism and thus actually protect against toxicity. However, even low doses of ethanol will induce cytochrome P450 2EP (6) and when ethanol is cleared after acute treatment, potentiation of toxicity can be observed. Most chemicals that cause hepatotoxicity must be bioactivated to reactive species that initiate cell damage (5) . This requirement for bioactivation, which occurs predominately via the liver microsomal cytochrome P450-dependent mixedfunction oxidase system, led to speculation that the induction of an ethanol-inducible form of P450 (P450 2El) was involved in the bioactivation
reactions.
An ethanol-inducible form of P450 was purified from rabbits (7) and has been characterized from many species, including rats, mice, hamsters, and humans, and it was demonstrated that the purified enzyme will catalyze bioactivation reactions (1, 3, 4) . Additional observations support the involvement of P450 2E1 in ethanol-potentiated hepatotoxicity: other compounds that induce P450 2E1, such as acetone and other short-chain alcohols, also potentiate the same hepatotoxicity (4, 5) . P450 2E1 is located in the cell layers near the terminal hepatic vein and is induced in the same region by all inducers examined (2 (4, 6) . All these compounds are easily administered in the drinking water and levels of induction from two-to eightfold are often observed after treatment from 1 to 7 days. As shown by intraperitoneal administration, pyridine and pyrazole are also potent inducers of the enzyme (4, 8) This approach is currently difficult to apply in that a specific inhibitor of P450 2E1 has not been described.
As described below, some compounds appear to be mechanism-based inhibitors of the enzyme but their specificity has not been completely established.
The It would be extremely desirable to have a specific assay for P450 2E1 that could be used to identify the presence of the functional enzyme as immunoblot analysis detects both apoand holoenzyme.
The demethylation of N,N-dimethylnitrosamine at a concentration of less than 1 mM and the hydroxylation of p-nitrophenol and chlorzoxazone are the best metabolic markers for the presence of P450 2E1. The structure of each of these substrates and the position of hydroxylation are shown in Fig. 2 
